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IN THE CLAIMS 

1 . (Withdrawn) A semiconductor device comprising: 

an insulating film formed on a semiconductor substrate having a bitline contact and a 
groove-shaped bitline pattern; 

a bitline that is surrounded by the insulating film and formed on the bitline contact 
and in a portion of the bitline pattern; and 

a bitline capping layer protruding from the insulating film and formed on the bitline 
within the bitline pattern and the insulating film, wherein a protruded portion of the bitline 
capping layer is wider than a width of the bitline. 

2. (Withdrawn) The semiconductor device of claim 1, the bitline capping layer 
comprising: 

a pillar-type first capping material formed on the bitline within the bitline pattern that 
protrudes from the insulating film; and 

a side wall spacer type second capping material formed on a protruded portion of the 
first capping material on the insulating film. 

3. (Withdrawn) The semiconductor device of claim 2, wherein the protruded 
portion of the first capping material is approximately half the thickness of the first capping 
material. 

4. (Withdrawn) The semiconductor device of claim 1, wherein the bitline 
capping layer has a stud type structure and comprises a material having a wet and a dry 
etching selectivity with respect to the insulating film. 

5. (Withdrawn) The semiconductor device of claim 4, wherein the material 
comprises a film from a silicon nitride film series, and the insulating film comprises a film 
from an oxide film series. 

6. (Currentiy amended) A method of fabricating a semiconductor device 
comprising: 

forming an insulating film on a semiconductor substrate; 



Docket No. 8750-044 Page 1 0 of 20 Application No. 1 0/636, 1 3 1 

PAGE 13/81 * RCVD AT 4/29/2005 4:56:51 PM [Eastern Daylight Time) * 8VR:U8PTO-EFXRF-1/5 * DN1S:8729306 * CSID: 5032744622 * DURATION (mm-ss):32^0 



04/29/05 13:03 FAJC 5032744622 



MARGER JOHNSON 



©014 



forming a bitlin e contact and a groov e s haped bitlino pattern by etching the insulating 
fil m to form a bitline contact hole and a groove-shaped bitli ne pattern: 

forming a bitline-en that fills the bitline contacthoje an d that fills a portion of the 
bitline pattern; and 

forming a bitline capping layer on the bitline within th e bitlino pattern and th e 
insulating film flint pr^-nH ^ r feem fee in s ulating film that fills a remaining portion of the 
bitline pattern and that has a protruded portion that extends above a surface of the insulating 
fil m% wherein a protrud e d the protruded portion of the bitlino capping layer is wider than a 
width of t he bitline, 

7. (Currently amended) The method of claim 6, wherein forming the bitline 
capping layer comprises: 

depositing a first capping material on an e ntir e surface a surface of the substrate; 

etching the first capping material to fill within the bitline pattern on the bitline; 

etching the insulating film to a predetermined thickness so that a portion of the first 
capping material protrudes above the insulating film; 

depositing a second capping material on an entire surface of the substrate; and 

etching the second capping material so that it remains only on a sidewall of the 
portion of the first c apping material. 

g. (Original) The method of claim 7, wherein etching the insulating film to the 
predetermined thickness comprises etching the insulating film to the predetermined thickness 
so that the portion of the first capping material is approximately half the thickness of the first 
capping material. 

9. (Original) The method of claim 7, wherein depositing the first capping 
material and depositing the second capping material comprises depositing a material having a 
wet and a dry etching selectivity with respect to the insulating film. 

10. (Currently amended) The method of claim 9, wherein depositing the first and 
second capping material comprises depositing a film from a silicon nitride film series, and 
forming the insulating film comprises forming a film from an oxide film series. 
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1 1 . (Original) The method of claim 6, wherein forming the bitline capping layer 
comprises: 

forming a pillar-type first capping material on the bitline within the bitline pattern that 
protrudes from the insulating film; and 

forming a sidewall spacer type second capping material on a portion of the first 
capping material that protrudes from the insulating film, and 

forming the pillar-type first capping material and forming the sidewall spacer type 
second capping material so that the bid ine capping layer has a stud type structure. 

12. (Original) The method of claim 6, wherein forming the bitline comprises: 
depositing a conductive material on an entire surface of the substrate to fill the bitline 

pattern; and 

over-etching the conductive material using at least one process chosen from the group 
consisting of a CMP process and a etch back process so that the conductive material fills up 
a portion of the bitline pattern to form the bitline. 

13. (Currently amended) The method of claim 7, wherein forming the insulating 
layer -film c omprises : 

forming an upper oxide film; 
forming a lower oxide film; and 

forming a silicon nitride film between the upper and the lower oxide films. 

14. (Currently amended) The method of claim 1 3, wherein forming th e bitlin e 
capping lay e r etching the insulating film comprises: 

etching the upper oxide film using the silicon nitride film as an etching stop film. 

15. (Original) The method of claim 13, wherein etching the second capping 
material comprises: 

etching the lower oxide film so that it remains under the second capping material. 

16. (Currently amended) The method of claim 6, wherein forming the bitline 
contac t hole and the groove-shaped bitline pattern by etching the insulating film comprises 
using a dual damascene process, wherein the order in which the bitline pattern and the bitline 
contac t hole are formed may be rovoraed alternated . 
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17. (Currently amended) A method of fabricating a semiconductor device 
comprising: 

forming a first insulating film having a bitline contact pad and a storage node contact 
pad on a semiconductor substrate; 

forming a second insulating film o n an ontiro surface a surface of the substrate; 

form i ng a groov e- shap e d bitlino pattern and a bitlino contact hole that oxpoooo the 
bitline contact pad by - etching the second insulation film to form a groove-shaped bitline 
pattern and a bitline contact hole that exposes the bitline contact pad ; 

forming a bitline-j g that fills a portion of the bitline pattern and that is connected with 
the bitiine contact pad through the bitline contac t hole ; 

forming a bitline capping layer on the hitline^wkh m that fills a remaining portion of 
the bitline pattern an d the in s ulating film that protrud es from that has a protruded portion that 
extends above a surface of the second insulating film, wherei n a protruded the protruded 
portion is wider than a width of the bitline pattern; 

forming a third insulating film on- an -e ntiro surfac e a surface of the substrate; and 

forming a storage node contact that e xposes th e storag e node oontnct pad by etching 
the second and the third insulating films to form a storage node conta ct hole that exposes the 
storage node contact pad . 

18. (Currently amended) The method of claim 17, wherein forming the groove- 
shaped bitline pattern and the bitline contac t hole comprises using a dual damascene process, 
wherein the order in which the bitline pattern and the bitline contac t hole are formed may be 
reversed- alternated, a nd wherein the bitline contact pad is used as an etching stop film to 
form the bitline contac t hole . 

19. (Original) The method of claim 17, wherein forming the bitline capping layer 
comprises: 

forming a pillar type first capping material on the bitline within the bitline pattern that 
protrudes from the second insulating film; and 

forming a side wall spacer type second capping material on a protruded portion of the 
first capping material and on the second insulating film, 

wherein the protruded portion of the bitline capping layer has a stud type structure. 
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20. (Currently amended) The method of claim 19, wherein forming the storage 
node contact hole c omprises: 

etching the second and the third insulating films using the second capping material of 
the bitline capping layer as an etching stop film so that the storage node contact is self-align 
etched. 
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